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Results

The larval ocelli lie below the lateral nerve cord. Their openings are directed to the la-

teral side (Fig. 1). The adjacent epidermis is not especially modified.

A larval eye consists of about nine pigment cells forming a cup around a rhabdome.

The perikara of the tvi^o or three visual cells are situated at the proximal side of the ocellus

somewhat under the pigment cells. The diameter of an ocellus is around 15 |xm, the pig-

mental cup is ca. 8 ^m wide.

The pigment cells

A pigmental layer of about 3 ^m surrounds the rhabdome. It consists of round mem-
brane-bound granules (0,6 jxm) in the apical part of the pigment cells (Fig. 2). Towards

the rhabdome a few microvilli are present. The pigment cells are bound to one another

by desmosomes along the luminal border.

In the more proximal part of the cell numerous larger, far less electron-dense granules

(1-4 [im) fill the cytoplasm around the nucleus. Their content is fairly uniform, each is

surrounded by a membrane. These structures are also found in many other tissues of

young chitons. The pigment cells contain relatively many mitochondria but not much
gER.

The visual cells

Each visual cell consists of the perikaryum at the proximal side of the ocellus and the di-

stal part which penetrates the pigmental layer forming a rhabdomere at the apical end.

The large nucleus contains very little Condensed chromatin. Nearby we find a system

of folded membranes (Fig. 3); between them are groups of small granules. The cyto-

plasm around the nucleus is füll of mitochondria; more distally one or two golgi comple-

xes are present. They produce small (< 0, 1 \im) clear vesicles which characterize the di-

stal part of the cell as do the many microtubules running lengthwise. Near the nucleus

several multivesicular bodies are a common feature. Some gER is also present.

The rhabdome

From the apical pole of each visual cell (Fig. 4) arise numerous microvilli and one or

two cilia (9-1-2 type, with basal body and root). The ciliary membrane is somewhat irre-

gulär and has a few short microvillilike projections. The 9-1-2 structure is not altered at

any point. The densely packed microvilli (0,1 jxm) derive from the whole distal part of

the visual cell. In some areas a few microvilli flatten and form a system of parallel mem-
branes (Fig. 5; begin of microvilli breakdown).

Fig. 1: Semithin sectionthrougha young Lepzß?oc/?zfo«<ia>zere^. Arrows: larval ocelli. Scale mark:

25 pim

Fig. 2: Pigmental cup around the rhabdome. Arrows: proximal granules in the pigment cells (no

pigment function). Scale mark: 1 fxm

Fig. 3: Visual cell, n nucleus, m multivesicular body, arrows: membraneous System. Ontheright:

pigment of a pigment cell. Scale mark: 1 ^m
Fig. 4: Rhabdome. From a visual cell originale cilia (arrow) and numerous microvilli. Scale mark:

0,2 Jim

Fig. 5: Begin of microvilli breakdown. Scale mark: 0,25 |im
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Fig. 6: Schematic diagram of the larval eye. vc visual cell, pc pigment cell, c cilium, rh rhabdome

Discussion

The larval eye oi Lepidochitona cinerea L. is of the everse type and resembles primitive

ocelli of other invertebrates (e. G. Vaupel-von Harnack 1963). The visual cells are

rhabdomeric photoreceptors comparable with those of a holothurian (Yamamoto & Yos-

HiDA 1978) and seastars (Eakin & Brandenburger 1979). The presumed photoreceptor

organelles (the microvilli) are not morphologically connected with the cilia. There may
however remain some doubt whether or not there is any point in distinguishing between

the tvi^o photoreceptor types (rhabdomeric and ciliary, Eakin 1963) in such relatively

simple visual cells.

A comparison of the larval eyes with the visual cells of the aesthetes (Fischer 1978,

1979) and the shell eyes (Boyle 1969, Haas & Kriesten 1978) shows marked differences

apart from the common feature of a photoreceptor cell (active nucleus, many mitochon-

dria, multivesicular bodies, numerous vesicles, microtubules). The larval ocelli don't

exhibit the densely packed membraneous structures of a specialised agranularER which is

characteristic for the photoreceptor cells of adult chitons. These produce the small vesic-

les which are probably involved in the photopigment transport (see Eakin & Branden-

burger 1967, 1978); in the larval visual cells they derive from the Golgiapparatus. There

seems to be no relation between the larval eye and the photoreceptors of the adult poly-

placophorans.
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